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PCT/ 1 Bo6/ 00544 Y ¥A¥BUTOR ASSEMBLY FOR MULTI - BED DOWN FLOW CATASHIEs4
REACTORS FI ELD OF THE | NVENTION This invention relates to a distributor

assenbly for multi- - t] cto at reactors .
whi ch include verti Cwﬁ mose%ﬁm{eﬁﬁdmﬁm h‘l‘?’”é“
mat eri gl ancliov\/tnﬁﬁepmra:tl Oque:dmpk reléslqwnﬂnTtaﬁﬂdh gmwuraispmrmgddaﬁtbﬁﬁr
ows down rou e .pac | e s.used in e
petrol eum and ch Ef% f&%‘gfz M% ;F‘ﬁ %&W
catal ytic react mmmdaudhﬂa&onwtnyz matgﬁbmby fel by &pi b,mﬁgﬁ,(,aggé,,gﬁl
and dewaxi ng. BACKGROUND 1; M%I ti- bed down %I ow catalytic
reactors are usdfsygevaysfog ¥ 858 m@%n betwean,
of processes. | maiﬁnaﬂ&fﬁbw ﬂﬂd&b‘ﬂl\#ﬁqwm tﬂ@%e&%wb@

reactors are use proce ses r hydrotreatlng, hydr o esulfurlzatlon
hydr of i ni shi ng, mﬂn msdmbedocmdmduﬂ:ecoﬂectormd

dewaxi ng. In thegg m &&,hg lﬁﬁa AR El a2 ﬁg
vapor and thi-s multiple phase mxture I's pas Mroug e packed cafal yst

beds. Because s mal’admmpmmhﬂpammml

ot Promates gapd
points a LﬁSC?he ot hwwﬁé"ﬁ%@#?ﬁ@%ﬁ% ypseig Gl

| ar ge amount s ofbede
Anothertypeofn distributor assembly, assho:mmUmted States Pat. No. 4,960,571,

includesacollecﬁorplafeﬂmthasacmtralopa;ﬁxgmepin. A quench mixing zone is provided
under the collector plate, in which & second plate having openings formed in an annular outer

15 portion thereof is mounted under the collector plate, with the annular portion thereof being
'simmdmdiaﬂymnwdlyofﬂwcmopaﬁnginMHmrphte. Baffles are affixed to the
annular portion and arranged at a tangential angles and in concentric rings to induce current eddies
in the liquid and gas flowing through the annular portion. Examples of other types of distributor
assemblies for multi-bed, down-flow reactors are described in United States Patents Nos.

20 3,705,016, 3,977,834, and 4 ,182,741.

Amordmgmﬂnepresmtnwenumadnsmbmgmblyﬁwusemamulu-beddown
flow reactor includes a generally annular trough for cojjecting and mixing liquid and gas flowing
from an overlying catalyst bed, and a chamber disposed sentrally within the annular trough for

25 receiving liquid from the frough and further mixing the liquid and gas. The mixing chamber has
at least one inlet for receiving liquid from the trough gng at least one outlet for directing flow

- toward the underlying catalyst bed. A divider wall trayerses the trough from a position adjacent to

- theinlet to divert coliected liquid from the inlet and cayse the liquid to circulate around a
substantial portion of the periphery of the mixing chamber prior to reaching the liquid inlet. A

30 single inlet and a single divider wall adjacent to the inlgt may be employed, whereby the pool of
liquid that is collected adjacent to the divider wall cireulates around substantially all of the
periphery of the mixing chamber prior to reaching the injet. Liquid flowing from the catalyst bed



may be generated due to exotherm c reactions, and quench nedia nmay be added
to regulate the tenperature in the reactor. As to liquid and gas m xture A
flows through a catal yst bed, sone maldistribution of tenperature and E
reactant concentration often devel ops across each bed. Unl'ess this is
mtigated, whboesasst or operation woul d be inefficient and hmﬂnnﬂm&u may’
~develop that could 25 potentially force premature reactor shut down and
therefor plant shutdown. It is therefor necessary to provide reactor

internal s fO%mweawdmﬁaddmmwlbphdﬁwﬁu@ﬂﬂomwgm&nmme bed
before dlstrlbutlgn tQ the next bed, so that any .such maldistributionis -
not propagat bed to the next. To acconplish this,

di stributor ass-enh?bﬁﬁ. Wm%&a £ 2 H.,hﬁ,cjﬁ‘,g s,gép“{ﬂgtthat
the distribution of t eﬂflqwd and gas. m xture-{and- ®
gentraliytin the mmmw@m 8

-as..t he -case rray be, the
30 vapor ous _
pdssible in Q’Wbﬁnﬁaﬁm§ﬁ@ﬁw = VA ""?ﬂﬁ‘q}ﬁpmﬂ orm
dIStrIbutI05n each W e ef utl i.zed.-a eswg‘d&

catal ytic reampmmsorm @ettm mmmmmmm

96/ 34683
PCT/ | B96/ OOSMM types '(')?"hc!l s! ri EU o%%‘n es: '?lorpwged
down-f | ow remwwmmmﬂmmmmmmmmuﬂa n

conpr i ses- o paoRlobprcH B8 s Bishral mhftt il b S i e, o

tray is mmmmwmmmmmmusmqﬂmm rotting flow ¢fhei liuidadd by

The LS’?YZC?‘S@%&?@%VM GoanliEie 8 et 6 aronin e o 01

tray and the jg Rill the's W@%@Mﬁ drit6 toGiRduc Ct Or
tray which face sideways, and tangentj.ally, into an annular: m xi ng chanber
| ocat ed underf® highenergy. Sﬁre described as inparting a

swirling nmotion tm@&m&@%m%m%hwddmmhm
15 trough.: Anoﬁuapedofthammﬁmmﬂm:gasmletnprefemblyfomedmﬁewpwaﬂof
the mixirig chamber overhead the outlet. Quendlnslsmmgdmﬁehqmdhemgpmcmed,
ﬁxsguﬂmpmnsofmjechmmﬂmhqmdpodconemdmﬂmﬂwnmmguoughmd,semi
bymemsofﬂxeuubulaumdspmhngﬂowpmmsgenmdwnﬂmﬂwmmgchmber
Thesemdoﬂmfemaofﬂmpresmmvmmwmbemoremdﬂymdersmodm
20 readmgtlmfoﬂowmg"DewledDesmpumofd:ePrefedembodmu mcmumctlon\mhﬂm

accompanying drawms&

FIG.lwaschmauc,maLsecuonalwewofapmfmedanbodnmmddlsm'bumr
assunblyaeeordmglnﬂwpresentmvenum '
25 . Flelsatopplmwewofﬂleprdemdembodlmmtofﬂxedlsm’bumassembly
accntdmgwﬂxeprsentmvamon. o
FIG. 3 is a schematic, perspechvevnewofﬂmprefetredembod:mﬂofﬁedlsuibm
) assemblyaceordmsmthepresmtmvmum o

30 1 ED DESCH FERR ,
. AsshowanIGS 1-3, amultl-bed,down-ﬂowrmrwhasacyhndncalﬂdewall 11.
The section shown in FIG. llstakenmﬂteregmnbetweenverheallysupmmposedcaulystbeds
(nmﬂwwn)eonmwngpwkedpuﬂmﬂﬂecaﬂyhem&end%cﬂdyﬂbedmsuppomdma
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chanber t hat pronotes good m xi ng and tenperature equilibrium Further
m xi ng apparatus is 10 provi ded bel ow the m xi ng chanber to coll ect and
distribute liquid over the underlying catalyst bed. Another type of a

di stributor a as shown in United States Pat. No. 49

I ncl udes a col §%upl at that has a central opening therein. @@gﬂ%

m Xi ng zone is pI’OVI ded under the collector plate, in which a second plate
havi ng openi ngs r med |n nnul ar er 15 porti.on_ th reof i s mounte
under the col i eﬁ'@ ? M é‘F"’H@'Fﬁlg “(E‘g'é&’
radi aHy ogt wardwﬁnwmdlim@anne@mﬁgn h@g?d&wﬂacmsa},&mﬁafaﬁaﬁs%d
are affixed to the apnul ar,_porti nd arr .a tangential angles an
in concentric rﬂ?b?"gﬂ"m&@“@ﬁaf%'ﬂ ‘E’i}q T&M‘ﬁﬂm g'Pll’!f!’éiﬁﬂhg

through the anniivadtion @rhdunidd toFldidewal 10 tndek (he grid ¥ ‘“&Bﬂ%iw%ﬁteé idand

assenblies for nulti-bed, down-flaqw reactors are’ descri ]
Pat ent s Nos. mwmmmm bottem surfacgof wmwmmmm

According to th W@PEFM' ﬁsﬁm ﬂl
mul ti-bed down- w reac?%r | NC es a generaI i{r annu ar roug# or

col l ecting and WM&MWQ&MﬂMW#WWMMmMmd

bed, and a cha pu%? %ﬁﬂu Igﬁhmﬁuw ?ﬂi mﬁ’ﬁ 2
recei vi ng ||un§‘9’ rom @he ro&gh an urther mx nmﬁg‘ewl&fﬁ% a“?"chThe
i )o(ll ntg IChanPer mdrmdmawdksqmmmgdkmwmlémnkﬁm&;tuifwtgh
and at |east gne. ?H; SE owar underl.yi ng catalys
bed. A divider wa ravers { %ﬁ%ﬂ%ﬁ@ﬁgﬂacem to the
inlet to divert collh@aﬁhhydmuﬂmfpmﬁlmappﬂm esulphbrizdtidng,
circul ate around a .,subst.anti Iy .IOI’I of t.he h of the m xin
chamber prior t GUePELgas W%ﬂ‘ M@%ﬂlww e dng
di vi der wal | admmw&mlﬁmwm WhtPg a8 Miixthnd Ge. £ Of6!
liquid that is ¢coJlected adjacent to the divi derm\jval | circul at gsgaroun
ﬁxérwwbmww

substantially a acrase.the pnderlying eatalysthed I the preferedachi ng
the inlet. Ligidbddimit idwhb¥TCE PHARRRS, Gobnck Btlid or gas (for example, hydrogen) is injected

at two points into the liquid by quench gas pipes 22 and 23 (as described in more detail below).
The distributor assembly 20 also functions to entrain quench gas in the liquid and gas received

from a catalyst bed and to distribute the liquid-gas mixture to the perforated plate 50 and bubble
cap assembly 60 for distribution over the cross section ¢f the underlying catalyst bed.

20 The distributor assembly 20 is horizontally mounted to fhe reactor wall 11 and includes a
generally annular collecting and mixing trough 24. Trough 24 includes a bottom wall formed by a
flat circular bottom wall or plate 25 and an upright, cylindrical, peripheral wall 26. Plate 25 is
horizontally mounted under the grid screen assembly 12,

The distributor assembly 20 further includes a mixing chamber 30 having side walls 31,

25 32,33, md34ﬂmtammnmﬁedmﬂmd-ug!nmhnmm3gteuppersurfaoeofﬂaeplatezsatﬂxe
center thereof, lheannulareoﬂecungmdmnnngmMmfomedmﬂxephteZSbetweenﬁxe
- side walls of mixing chamber 30 and peripheral wall 2§ 1o collect liquid flowing down from the
owﬂymgwdysbedmdmxﬂ!ehqmdpnmmmgﬂlemletpssageway%ofﬁemmg

30 The mixing chamber 30 has a box-like shape adapted to extend upwardly from the plate
25 between the pair of cross beams 14 and 15 that suppgyt the overlying catalyst bed. In the
preferred embodiment, the mixing chamber 30 is rectangular in top plan and extends
longitudinally of the cross beams and has a width adapted to occupy the space between the cross

-d-
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PCT/ | B96/ 00544 is thus col |l ected and nixed with the pool of liquid coursing.
t hrough the trough fromthe divider wall to the m xi ng chanmber inlet. d
Anot her aspect of -the invention is that the mxing chanber may. have a- . -

singl e out lwbodrsuessed centrally in the bottomwall thereof FOIVIBIG00S4Ai Xi. ng
chanber inlet may conprise a 5 passageway which projects into the m xing
chanber at an orlentatlon reI atlve to the_outiet to |rrpart a spiralling or

rotating fl ogesn@! trhe M F’Iectl i extefidiny dideiallk 91 hliF33Ghd aid! a7

flow pattern generated W|th| n_the annul ar .col and:. m x1 ng trough.

The inl et paWﬂMﬁ?‘ W{@Wﬁr : ofithegross 4and | ow

oot er bl ) oty Syl Qlkefie BUEbrend il "5;@“@85% E

passageway abestenuwalinf themixing chambertis:

passagevey > RSl &%?ﬁwﬁ?w _%W—'S‘WW .
annul ar pass " plitei25, hdeyin ¢
LS'yaL;V?LJyeE‘b@GZSFﬁW@%%PMW%ﬁ%m%%%% S 1
t rough. Anot Mmmmhaﬁba-mmpmdbmﬁm ai ] thefeby er eabl y
gas s ent r aEEe e uPHeY e wn P 13 16 B buloe i _'__'eiqdm&mméeg%m '3

i njection mbﬁrﬂlmmewthdraaeﬂmhhmb&dmw&" alyitdillVolaieg t r ough and,
\?Mefﬁlnﬁ tﬁg me)e(llnﬁ of the turb_- .ent.: aﬁg SRLr Illnga ng pat ';Re!gtns generglé ed

i nvention w MW%M%WMMWmdmmwms -

Metpassageway%hasmupsuemmdhmnngmMuouﬂuopmmgmﬂmmwaﬂ

26 of the trough 24, mm«mmmwgw.mmpmdmmbyﬁnmp
15 wallssofﬁemunngchmbermdplatezsmdumsndesbyﬂwmusufaeeofndewallsl
andthemneredgeofmdwaﬂ“ 0udet37cmnpnsesumﬂuaperme£mnedatﬂ:eeauerof
ﬂleeollecmrphteZSeomallywﬁtﬁmmofﬁemmrstdewaﬂll Agasmlet:iaxsfonned
mﬂncenterofﬂlempwaIISSdnrecﬂyoverhudﬂteoudetﬁ AsbestseemnFIGS 2and 3, the -
_ mdewan3lprqmmuwudlyﬁomﬁ1emmngdlmba30toﬂwpmpherdwﬂlzsofﬂm
20 toughubﬂmebyformadmdumnwmdlmﬂwmghuadjawnbdwuﬂa

- passageway 36. nutls,ﬂw(ﬁwdermnmlsﬁmmdmesrdlymﬂlﬁesldewanﬂmdls&us
mmumﬂnend:any(mmﬁnofﬂwmcmmdwﬁaﬂ)medgeofﬁwnﬂet
36. Thc&wd«waummemmudlyﬁm&emgdxmbernﬂu%mmmﬁe

trough 24, ThebownedgeofthedmderwﬂMOfomsas\bsmmllyﬂmd-nghtsedwmme
25 plate 25, mdﬁemdofmﬂ%formsagen«dlyﬂmd-ugmseﬂwnﬂxﬁemersmfaceof
ﬂxepmphmlwall%oflheﬂough.

’ Ihedmduwanm&mﬁqmdconemdmﬂmmngmﬂnadjacntwmenﬂet%
mdcmudxepodothmdeoﬂecﬁedmdamﬂatedmﬂmhwgb%mﬂowmmmmm
circular pattern (shown by dashed outline in FIG. Z)mmdsubmdlyﬂteenurepenphuyof

30 ﬂaemmngchamberpnormmchngﬁemlet% That is, thepoolothuxdﬂowsmanarcuate
paﬂxthatsubtmdsmangleofmughly360degrees excludmgon!ytheammewndﬂmfﬁe
upsh'emopemngmﬂtemletpassageway% Ashqmdrmdownatmmuslocanonsmﬂle
annular mixing trough 24, ﬂlearcularﬂowpattemmthehonmmalplmeofﬂletmughmdum

. .



20 reading the followi ng "Detail ed Description of the Preferred Enbodi nent”
Jn conjunction with the BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a
schematic, vertical sectional view of a preferred enbodi nent of distributor
assenbly accor@'* t he present invention. 25 FIG 2 i sl an
view of the prererred enbodi ment of the distributor assenbly according to
the present invention. FIG 3.s a schematic, perspective view of the

f d rTb d t
orefer e enbodt e ow it BV v R g ML BB
As shown in FI @mmmmmwmmmwmmmmwman caI

verti cal by super PR URED ol bl lptPanshgprey 18 el A sl SFEL

%rg%/cglllggg cat atiywnsteasnénsdthendof (1123 et thexdowmbtyeatn ddgeiofitse ifnep pasdgewayowalibd2; @& shown

PCT/ | B96/ 00544 *PYTdCsDr BEsieciRdm vy of b5 onegsing rauge of fw sate o figuid tugrah fhe epetordo,

cloth and wire siwordento calide tinf opedating ligaiddeve(Ehown'i® ddhéd bulline inFIG. 1116 b&sdnidwhat
ﬁg;ieggn?;sle;blr%umr@unt eﬂgﬁ)g%gﬁal.lel ﬁrgss&;{n ns 14 nd 15ﬂ1t hat arﬁmgeopo
the present invewillss nfuurmurmﬁumi WM&&M&W gh
assenbly 12 to rgeceive qui d .an gas flowing down fromthe entire bottom
surface of the OWH%‘L m?i‘ij Gm%MW%MQWﬁPW
) S1L) 0 o St i o 24 i 8 e B
gas, over the c r saugh.the ehamber inlet 3 eompnsesaresmuedouﬂettoﬁetroughu Itcanthusbeseenm
the distributor assembly 20 comprises an annular collecting and mixing trough 24 that includes at
least one divider wall 40 which traverses the trough, and the trough has an outlet opening
adjacent, or in close proximity, to the divider wall at the downstream end of the trough that leads
15 toﬁeoonstrictedj:assagewayli& Passageway 36 restricts the flow of liquid from the trough to
canseliqnidtoncmulateinduuoughandthatalso,_pyvirweofﬂ:emuicﬁonoftheﬂowand
expansion downstream thereof imparts turbulence to the liquid and gas stream exiting therefrom.
As may be seen in FIGS. 2 and 3, the inlet passageway 36 to the mixing chamber 30
extends along a path that is adjacent to the periphery of the chamber and that is radially offset
20 from the axis of the reactor wall 11 and that is also tangential to the circular outlet 37 formed in
the bottom wall 28 of the mixing chamber. This orientation relative to the outlet 37, together with
the annular shape of the flow passageway within the mixing chamber, imparts a rotating or
spiralling flow patiern to the liquid and gas that is additive to the rotating or circular flow pattem
gmutedmﬂmﬂxeammlm‘hough% Also, the inlet passageway 36 is tapered or converges in
- 25 ﬁledlrecumofﬂowothmdandgasﬁomﬂleuoughnmmdaechmnbeﬂo to thereby induce
tnblﬂmcemﬁneﬂowasﬂaehqmdmdgsﬂowsﬂuwghﬂmwmmddomﬂeamendofﬂxe
. nﬂetpassagewaymtoﬂnenwmgchamber 'Ihopus%ewuylsfonnedbytheﬂatchmbersxde
- wall 31 and a flat inner wall 42 that extends from the edge of, and forms an obtuse angle with, the
transverse end wall 34 of the mixing chamber. Wall 42 forms an acute angle with side wall 31.
30 The downstream end of wall 42 is contiguous to the outlet 37 and lies generally at the intersection
of a plane that divides tha chamber ino upstream and downstream portions, which plane extands
transversely of the chamber 30 and intersects the axis of the outlet 37 and thus contains the axis of
the reactor wall 11.



the reactor to a bubble cap assenbly 60 which is nounted under the
perforated plate 50, which further mxes the liquid and gas, as well as )
guench gas, and distributes the resultant |iquid-gas 10 mi xture across the ¥
upper surface of an underlying catalyst bed (not shown). In certain

hydr ocar borwaml ng applications (for exanple hydr odes ubqrmBoé/00844 On) ,-
quench gas is injected ino the |liquid and gas being processed. Quench gas
may be injected to control the tenperature and aI SO the conposition of the

liquid and ggSedileylintieal GEMEwall 30is Ricaitbd!R tbps 30,

di stributed acrosS the underlylng catalyst bed.. I:m the preferred 1
w@mﬁeﬂmm

enbodi nent mmﬂﬁbMMI e,

B8
'2%3“3%6?;;3@**%’% SeIdE: 2 ool "ﬁ’hﬁ%‘ i, Bpatig ok fPebRCT 2

“al so funct i dhetween mwyhndqm! 3§a%dmﬂdﬁwnl3ﬂmmﬂgﬁﬁhwed from a

catalyst b ?"@H’gl#!@' #e#vg“é @{.ﬁ&gﬁm;lg t@ﬁl :H

pl ate 50 a§ “cap aifsﬂiﬁrﬁ bmglﬂsl;“ ut’l:on--over e cross sectlon

of the underpstream endpartion 30 -0y | thei chamber

hori zontal |y |, 11 an f?*clude eperal |y

annul ar col I%gﬂgﬁd#ﬁ\%ﬁ%ﬁ% My STTIC PE&@ ttom wal l

fcolrmrelgrbzaﬁi er he?thaU 26. Pl at lmhorsgo mmﬁtmefiuzn'é?r t he.

yli [ , pheral . i S | u u :

grid screen M % M%M

m xi ng Charﬁbﬁmﬁ&ehﬂhmmﬁbﬁ‘ e&t@tﬂ:nﬁ&a&%ﬂ&&rsﬁiﬁmﬁﬂoﬁrbﬂﬁmﬁfvﬁdﬂnum ed

in fluid-tig W%J]e légﬁer surface of - the plate 25 at the center

t hereof . The ﬂ‘?ﬂ d mxmgtrough 24 is forned on the plate

25 ‘between the siQgntitgas Wnbgﬁb%lmgﬁmto

col | ect I|qU|deovmn do eoverlylng alyst bed - and m x the

liquid pri or%@mw ﬁ!’@?ﬂ] '9’6‘2’6 by dashed.ontlioe . 30

The mi xi ng ClynG enﬁ%rmmammew&fm mdw&%ﬁdsemdly from
he p |

the plate 25 bet wéen air _.of cross beans 14 -and: 15 that support the
over | yi ng ¥6athamber:30;,that is, bejow the ofthemnnngclumber 'Iheendsofthequenchplpeszz

Mﬁmmmﬁemmgmghubm«wbdowﬁeopmghqmdlwdﬁNmndmﬂy
dnspMdﬁ‘omﬂlemmngchamberuﬂetbyappmmlyzmmm Qumchgasmjecuonat
suchmdnaﬂyoﬁ‘sﬂhcﬂmsdmgﬂlemmﬂuﬂowpaﬂamﬁemughucmesagmumofdw
poolothmdaead\hcaummﬂmebymhmeeﬂwmnmgothmdfallmgmomdﬂowmg

20 through the trough. o

Somequmchgasnsmtrmdmﬁehqmdatﬂxepmofmechon, mdthemnamder

ﬂowsupwardlyftomﬂlepoolothuldmthetmughu mtothegasmlet?osmﬂtewpwanofﬂie
mmngdmb«SOmddmﬁuougbmletpassagewaySGabmﬂwhqmdﬂowmgﬂmeﬁmugh
Itlsnoudthatthecrossbams 14 and ISmtaperedatﬂmrmmmdsad;aeentbthewall 11 of

25 the reactor, andagapxspmdedbetweenﬁeupperedgeofﬂ:edmdcrwaﬂmandﬂwlower
swﬁceofﬁeadjacmbm 14wheresudxbeammdsomwudlyofﬂxemnnngchm|ber
mebesmthemmgchmbamoﬂheptefenedunbodlmmhsaremﬂuboxshape,
mdﬂaewnecmgmdmmgmughumﬁ:medmmdﬂxemnmgchunberm&eﬂatcmtﬂar
plate 25. The sidewalls 31, 32, 33, and 34 of the box-like mixing chamber are mouated in |

30 substanﬁaﬂyﬂmd-uglurelaﬁmbplatezs sotlutﬁemdmllymerwallofﬁecollecbngtmugh
%xsbmdbyﬁesdewdlsofﬁemmgcbmnbermdﬂwpmphuﬂwaﬂzsoﬂhewmghxs
ﬁomadbyﬂwwalhtﬂlepenphmyoftheeollecﬁorplate. ﬂlenmngchamberhasarecunguhr
top wall 35, mdnsbottomwalllsfonnedmtegrallyvnﬂiplatezs 'meoutlet37ofﬂ1enmnng

-7



nreferred enbodi nent, the m xi ng chanber 30 is rectangular in top plan and
extends longitudinally of the cross beans and has a wi dth adapted to occupy
the space between the cross -4-- WO 96/ 34683

PCT/ 1 B96/ 00544_bea The m xi ng chanber is formed by longitu
ext endi ng si de“Waq‘Eg“%l and 33 that are respective nounted |§\‘Iﬁﬂﬂ‘éoﬁf
and adj acent to, the I nterior surfaces of the cross beans 14 and 15, by

transversely ext side:gr end walls 32 and 34 and by a rectangular
top wall 35. Th 8 . WW&@ ?M thgmedctop. The
W&t&s& Eug Nidd
P %m %g’ag%anber

with, and conpri ,&gw

i S, the bott om wa f t he™trou and he bottom wal |
are both-formed Iﬂd\ﬂsz!l@ﬂy tlnse prowimitytheretoso that the

br oxi Tty £ ?LZH%?%?‘?%“? i s .ng%ﬁ%@%&%‘%e&&e

bet ween t he ceniof the spage betwéen hecegass beamsuminimizes the spmomqne&ﬂyahudmhbml

of 10 overall v Mﬁzﬁ%%o%ﬁ%%&%ﬁke e ieiprepisiay
yo: g{re alsgat 23@[36«5{3&2?%}”%%%3 34 .and | e uttF?tlﬂ%gf
in thepbougmfc facee i o Mﬁﬁ%ﬁe@&%@@&m rpises
e e S B
side, by the inrall3§t4otathe Riet fisci@ewin/ thpetslin 22 Wirbdiitn bITRA.

34. Qutlet 37 conprises a-ctrcular aperture formed at the center of the
col | ector pl at e 43 mesmted someipily itk the Fractes pas and algeribe mdsefiten cinsulaoufleti3”. The A

gas inlet 38 IS yhgieliiddge the baffle 44 extends from the downstream edge of the fiat inner wall 42. A

mrbulaltspudhngﬂowpaummunﬂﬂlyzmmdmﬂmupsmmmdpommofﬂxemmng

15 chamber 30 by the constriction through the tapering injgt passageway 36 and expansion around
the upstream portion of baffle 44. Subsequently, further turbulent spiralling flow is generated by
canstriction between the downstream portion of baffle 44 and the proximal chamber side wall 33
and then expansion as the liquid flows past baffle 44 intp the downstream end portion of the
mixing chamber. Also, the rotating or spiraling flow pajtern is generated by the radially offset and

20 tangential arrangement of inlef passageway relative to the outlet 37, followed by the generally
annular passageway formed between the rectangular side walls 31, 32 and 33 at the upstream end
portion of the chamber and semi-cylindrical baffle 44. ‘This rotating or spiralling pattem is
continued in the downstream end portion of the mixing chamber by the obtusely arranged inner
wall 42 that extends tangentially of the outlet. As shown in FIG. 3, flat plates 45 may be arranged

25 to somewhat round the comers within the chamber to thereby streamline the flow and enhance the
rotating flow pattern, Such turbulent flow, together with the superimposed rotating or spiraling

" flow pattern, together provide thorough mixing of the liquid and gas mixture.

- In the prefarred embodiment, the liquid arid gas, as well as quench gas, exiting from the
outlet 37 of the mixing chamber is directed to the center of a perforated, flat, collector plate 50
30 that is mounted below the collecting and mixing trough 24 and mixing chamber 30. The plate 50
has a large number of apertures therein (only some of which are shown for sake of clarity). A

bubble cap assembly 60 is mounted under the plate 50 to receive liquid and gas from the
perforated collector plate and distribute the liquid and gas mixture across the underlying catalyst



in the center of the top wall 35 directlt overhead the outlet 37. As best
seen in FIGS. 2 and 3, the side wall .31 projects outwardly fromthe m xi ng
chanber 30 to the peripheral wall. 26 of the 20 trough 24 to thereby forma *
di vi der wal | 40 WhICh traverses the trough 24 adjacent to'the inlet '
passageway is, the divider wall 40 is fornmed int q-g:mhjmmth

si dewal | and I's thus contiguous to the radially (relative to the axis of
t he reactor and outlet 37) outer edge of the |nI et 36. The divider wall 40

proj ects out yai }#‘hé' h@ﬁ%m - e eﬁ:‘lxﬁhﬁiﬂfﬁe”ough
24. The bottome ge o e |V|é‘«§a a.substantia

fluid-tight mmmaawemy wmmmmmmo forms a

e ouon, The. itk el Qs B AL 96 o0 o LGl S R e tentiBded O
32 adj refédrence. NThet oot ats 5 (F Y mmstierof tabes :
B et o) B o ol o B G 0
é%r?melrg; ?f lm;ah@amwenwd f mmmrmﬂh _ gﬁgmblilb ?wﬂhmﬁﬁudiﬂat is,
Foughy f’got &e«&%e' pisties drgSs PR B‘sﬁﬁrﬁ]aﬁﬁgﬂ% i cEty ;” Ot e o ool

opening to Wnibutictfof the diqhi fuibkei® icRtalgst bed.
Igcatlgns mt?dth a ?S?m ing.trou huwé?he Ci:f uj‘dgrﬂflow pattern in

t he hori zont mw&mp Md&%ﬁﬂ%&a@n ‘!’@P‘Bﬂf’s so that

PCT/ 1 BI6/ 005 dch divide Wallsof W wwwm&%m&mww th

that |iquid raining dow fromthe catalyst bed, so that the:llquid enterlng'

inlet 36 hasmWMMMmﬁmMNMMt Sueh offpetarrangement

the inlet pagpagebis ditribiisy dsdefiiblid within the ’”""’%ﬁhﬂﬂﬁzbﬁiymtyw@shoma
hotspmfammmebedmcbsepmnmuymdmmletpassageway%ofd\enmgchmbaw
of the underlying distributor assembly, suchhotspotmllnotbepropagatedbysudidlstributor

15 assembly to the next catalyst bed. - '
mprevmudampumofaprefemdembod:mafﬁepmsmummmspnmmﬂy

for illustrative purposes, ﬁbangmogmdﬁatanmnberofvmmmgtnbeusedwhmh
would still incorporate the essence of the invention. Accordmgly referemeshouldbemadetothe
ﬁ)llowmgclmmsmdetemmngﬁeseopeofﬂxemm o




downst r eam end thereomumm‘ m,ﬂmﬂownstream edge pf the inner
passageway wal | Is selected in view of the
éperating range of flow rate* of" | iSqui*d tweaugh) the reactor 10, in order to
cause the oper quid | evel (showy THrs g;,a:-%l;l ne in :IB be

sonmewhat | ower than op wall 35 of the mxmg, SHAMFEEN 30 to forma’ga
between the liquid pool and top wall 35 be seen at a pool of

| i quid of subst al . dept.h is accunmul at ed |nthe oergh by nmeans of the
constricted inlm s’?ﬁ'é%ﬂ%y 36 to the m xi ng chanmber, which, due to the
fact 10 that tha. mmmwamwmwdcﬂﬂmﬁ&mwamu
of the collecting. ang mé trough h AihlEuanber t 36 corrprl ses a
restricted outlet F&fgﬂ"’% 1O supperting the catalyst beds in
di stributor assenepicslfy Felition & éak Sther 1, B fokw orh L RO N

24 that includes at |east one divider wall 40 I ch ?‘?gveruses the trough,
and the trougt hamsélﬁl%’c%wm&vm iwithin the t he

di vider wal | at twm&ﬁﬁﬂ'ﬁﬁﬁd&e&n@ mfmwwh
constricted passageway 36 Passage restricts the $'I qu%ﬁgrom

thettrou?ht}]o c au Senqully goplar mkqmmmmmmww,hy
virtue o e con%,gng%@ap&ﬂb$ @ﬂﬂh er.eo

i nparts turbul ence Il q | ang g ream@ggﬁlﬁlgm%hﬁ? mﬂ
be seen in FIGS. saidtroughy isaid WW@@M&&

@iidmid

- extends al on pﬁp t f t chanbey, a

that is radi gﬂay 0 S%Wr%@aﬁ%ﬁ%%?w%} 31
al so tangenti al tmmlwdwammlhmdmwlmﬁwmwﬁdnﬂﬂm&&uﬂi
the m xi ng charrbereﬁ%"é‘gl %Pt a%%o §I ative .to t he outl 37, together
with the annular s %5% ‘g’dﬂ\%ﬁf ng chanber,
|gga:ts at ro: ﬁt an‘hemsmwm‘fﬂchiu;lp, dﬂﬂ?ﬂsiﬂﬂﬁlﬂﬁe{,ﬁh&&uﬂs
additive to er or gircular enerat e i n e. .
annul ar trough 24%WWW &@%MM Wherehysaid disider 1,
25 the directison ofallichies thé liduidisiciiculsin g8 cbﬁ%rﬂa%th& allofsd ikl
chanber 30, to theEeﬁé |nduce ur byl ence I n |l ow as the liquid and gas

flows through the pinletd of &he inlet passageway into
the mixing cha@em&am@mmwmmmwmmmmm
walls which form the inner wall of said trough, saidiinlet is contignous with a side wall of the
mbdngchmbu,mdsﬁddiﬁdnmﬂishegmlw@ﬂgmdamﬂsomdlyﬁjom,sddside

20 wall _

" 4. The distributor assembly of any preceeding claim, wherein said mixing chamber inlet
comprises an inlét passageway which converges in the direction of flow of the liquid and gas
into the mixing chamber, to thereby impart a turbulent flow downstream thereof,

5. The distributor assembly of any preceeding claim, avherein said mixing chamber includes a

25  fop wall and a bottom wall, said mixing chamber outlet is formed centrally within said bottom
wan,mdsﬁdidapmagewaykfolmedbm.a;sidewaﬂofsﬁdmbdngd\mbﬁqndm
inner wall that converges toward said side wall in the direction of flow of the liquid and gas

- into the mixing chamber, to thereby impart a rotating flow pattern within said mixing

30 6. The distributor assembly of any preceeding claim, wherein said mixing chamber has a
rectangular box shape, said baffle is semi-cylindrical, said baffle terminating at a downstream
endporﬁmﬁmtfomsacmshicbdpassagewaywﬁﬂnpmdmﬂsidcwaﬂofﬂwmixing
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__a————'/ ¢

wal | W mmm\mw wal | 42 that extends fromthe edge of and forns an .
obt use transverse end vvaII 34 of the m xing chanber. Wall
42 for an aeut®™ dngl'e wi 1.. 30 The downstream and of wall 42%
is contiguous to the outle Tth?sammngsemenerally at the-intersection. of a

pl ane that wipye/atess t hat chanbeREPRAGEDUPSt rieam and downst rd’m’llpmns

whi ch pl ane extends transver anber 30 and intersects the axis

of the outl et 37 and thus contai ns the axis of the reactor wall 11. w
96/ 34683 to thereby impart a turbulent flow pattem as the liquid and gas flowobmkirQf #0544
A sem - cylrndrreg affl e wal |l 38 is nmounted in-the upstream portion of the
m xi ng chanmber 5% ffle 38 extends fromthe downstream edge of the inner

i nl et passagpWale diskibutdr’asseinid e Ll ot EdigiriAing Gashel paslinjdction The
shape of the inlet_ 36 apd the andr n Io th forned. b he .
sem -cylindri CMWS&"&HW&(& w?ﬂms@'ﬁ& woavallhas gps | ow

57 nmedi at gl y %Wmfmﬁaﬁmmm&mnul ar passageway is
“formed within the upstreamand porti.on_of the_,chanber 30 betvveen the :
diswibutorasepmbly.of

senmi - cyi ndri &alThp

e L spapen b dAL3g ?@?‘%W&‘h‘@%@*@%&ﬁﬁ? 42 ?ﬁﬁ@#%#

The tangenti al mummmmmmmmumuommmmmd

nduce a ol rE’Z‘?%?“%%. LR o b O ough Y xes. the

l'i qui d andlog@s Thexistibisorassemblyof m)sud;nbrgamseﬂymmes 22

oo 2o, fatngt and 5**@%%?9‘3%9%&%&%y {8 1 b tg*ﬂﬁt he&“”ff t he

operating i qursddbmeqludmdmmﬂkmmMIagﬁbmﬂsMW&@fwmhe

m xing . forming said inlet passageway.

10. mﬁmibum:usemblyofmypmeedmgdmwhuunsadmwmofsudmm
15 passagewayemvmmdsudadewdlofﬁechmbufommgsuduﬂetpassageway o
' ﬁuebyunpmambﬂmtﬂowpaﬁunmtbehqmdasﬁmtmsudmmgdmnba
11, lhednsh'bubrassmnblyawmdmgbmypreceedmgclumwhmmsudmmgdlmber
ﬁnﬁermclndesaparhallywlmdncalbafﬂeﬂmtemendsfromsmdumerwaﬂofthemlet
passagewaysunmmdmgapommofsudoutlet. -

20 12. Ihedlsmbumrassmlblyofmypreceedmgclmmwhmsudmmsforsuppomngﬂle
cﬂdystbedsmvuhuﬂysupunnpuedmlﬁmbead\oﬂmmdudesapmofbm,smd
houghmdsmdmnmgchunberhmngbotﬁomwaﬂsﬁulaymﬂwmephne,smdmmg
cbamberhmgndewﬂhﬂ:ﬂprqectupwardlybmﬁecmssbeams, andsmdmnnng
chmxbumletsfomedmastdewﬂlofsmdmmngchamberﬂmmdsumsmdyofsmd

25  crossbeams. - ' ' '

13. The&mbmassmblyoprrweedmgdum,v&memmddmd«wﬂlmmﬂwnh
mdprqmoumdlyamdemﬂofﬂlemmngdamberﬁatmdslmgmdmdlyofsmd

- mixing chamber. ' ’

14. lhedlsmbumusemblyofclmmmypmeedmg,whmsmdouﬂetmformedmﬁemm

30 - ofthe bottom wall of the mixing chamber, mdsudmnnngchmbermletcompnsaa

' pmgewﬁammumdmsmduuﬂetmﬁuebympmamﬂowpmmmﬂmﬂm
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15 chanmber 30, that Illlmm‘gnmm Im wal I of the m xi ng,,.;:hanber The ends
of the quench pipes into th @uegh at | ocations
bel ow the operating |i*qufd tevel that are ra el SHEY %Q aced fromthe

m xi ng chanmberg, Pkrﬂsssby approxi mately 2700 and 90G¥F ’ﬁ’ n at
such radially o | ocations al ong the ci rc ow path in rough

24 causes agitation of the pool of liquid at each |ocation, to thereby

criance e ™ XA8 Tkl ol o6y bl ) SRR A o L

i njection, and thquﬂwhmwewdkmgh,mﬂmddpwﬂmﬁmd&anb&%sﬁﬁuluﬂalﬁrﬁ\ea&efehﬁ

t rough 24|ntoth wal | of the m xing chanmber 30
and al so through in 'B‘“Egﬁﬁgw the i qui d fl owi ng therethrough
It is noted thal6 tAdistributorasdemblydor §lindital sidBwAll Rt &'mdré S
adj acent to t W‘J‘Hfﬂ'? t he rea tor and m provi ded bet ween
t he upper edg the eetalysthedsiont
beam 14 wher e sucbe:ln mwwwm%wm be

seen the m xing C%F’F@g %Fﬂj""g ferred epbodi ment _has a rectangul ar

box shape, and Wmmmﬁdmﬁehe

mi xi ng chanber onmmsmmwamm et nd
d in 38 su st%’;mte’i’:hf‘fzg"‘“‘nﬁﬁw‘gil

34 of the box-like m xi ng chanber are nount’e

fluid-tight relat mﬂ%%mh@mmmﬁmmmma

tcﬁla] Sgﬁ: BEJ gﬁu\?\gﬁ%%ﬁg;@‘tvﬁﬂgr ou&ﬁ@ﬁ'ﬁor mg@&éﬁ&g&g@w{&?ﬁgﬁ%@ﬁaﬁery

of the collector Mwmeans #MDM&MWMWMhMW
Tty o s o G s

PCT/ | B96/ 00544 c h&xoeeghprigtto reachingdaidomtletr aperture formed at the center of
plate 25 and they Hgl GsfiubeWsehbi o Hhim 17 Rherein said trough has a single outlet, and said
- 15 distributor assembly includes a single divider wall adjacent to said outlet, whereby said
divider wall causes the liquid to circulate through substantially all of said trough prior to
reaching said single outlet.
18. The distributor assembly of claims 16 or 17, whetein said means downstream of said outlet
for collecting and directing the flow of said liquid to said second catalyst bed includes a
20 nmngchmnbud:sposedcmtﬂlym&mwduﬂu@mdhawngmmletpassagewayﬁor
receiving liquid from said trough outlet, said mixing chamber including side walls which form
the inner wall of said trough, said trough outlet being formed in a side wall of the mixing
19. The distributor assembly of claims 16, 17 or 18, wherein said mixing chamber inlet
25  passageway converges in the direction of flow of the liquid and gas into the mixing chamber,
_ tothereby impart a turbulent flow downstream thereof. _
- 20. The distributor assembly of claims 16, 17, 18 or 19, wherein said mixing chamber further
- includes a top wall and a bottom wall, said mixing chamber outlet is formed centrally within
said bottom wall, and said intet passageway is forifi} contiguous with a side wall of said
30  mixing chamber and at its opposite side by an inn& Wall that converges toward said side wall
in the direction of flow of the liquid and gas into the rfixing chamber, o thereby impart &
rotating flow pattern within said mixing chamber. '
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catal yst bed is supported on a grid assenbly 12 nounted on cross beans 14
and 15, and the collector plate is horizontally nounted under the cross
beans in close proximty thereto so that the m xi ng chanber 30 projects
upwar dly between, and longitudinally of, the cross beans. Thi's use 5 of the
space betweenwlgy@s4ede®SS beans minimzes the vertical space oCstunB9sood¥s t he
di stributor assenbly 20 and thus results in efficient use of the overal
reactor volune. The inlet passageway 36 is formed at one side by the side
wal | 31 of the mixing chanber that extends |ongitudinally of and adjacent
to cross beam 14. Divider wall 40 is fornedLVBtegrally wi th, and projects
outwardly from the side wall 31 to the peripheral wall 26 and is thus
contiguous with the inlet passageway. 10 The inlet passageway 36 is fornmed
at its other side by wall 42 that fornms an acute angle with side wall 31,
so that the inlet passageway tapers in the direction of flow
Sem=~cylindrical baffle wall 44 is nounted coaxially with the reactor axis
and also the axis of the circular outlet §7 wFhe upstream edge the baffle
44 extends fromthe downstream edge of th fI.t inner wall 42. A turbul ent,
splralllng flow pattern is init [ eam end portion
of the m xing 15 chanber 30 bySNhe e tapering inlet

passageway 36 and expansi on ar ount—fje tpStrarrear bn of baffle 44.

Subsequent |y, further turbul ent spil}

her at ed by
constriction between the domnstrgi ‘aor
pang

44 and the proxi nal
fl ows past baffle 44

chamber side wall 33 and then ex

e\ L
om—

O
9,
on tRe L{E?
into the downstream end portiongQf fhe d K| N[ c lEgatTe Al so, the rotating
or spiraling flow pattern is gemerafkd byl lQH r £ of fset and 20
tangential arrangenent of inlet pasg gemp, eIa@iﬂg.:E the outlet 37,
foll owed by the generally annul ar p;.saoeﬂz f orpaeT tween the rectangul ar
side walls 31, 32 and 33 at the w«p !i po i pf t he chanber and
sem -cylindrical baffle 44. This rofhtinbg o spilda= {hg pattern is
continued in the downstream end ¢|5“}“ Hile B chamber by the
obtusely arranged i nner wall 42} ai e)lfendsijt a ﬁ*«- |y of the outlet.
As shown in FIG 3, flat plates 45 é}arrang«; UPBlt o somewhat round the
corners within the chanber to thggeg S feeﬁ ;ﬁ;g Atlf | ow and enhance the
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rotating flow pattern. Such turbulent flow together with the superinposed
rotating or spiraling flow pattern, together provide through m xing of the
Liquid and gas mxture. In the preferred enbodi ment the l'i quid and gas,
wel | as quench g §s?ﬁ§3t'”g fromthe outlet 37 of the mxing c

directed to the center of a perforated, flat, collector plate ggﬂ@%&g%§1
nmount ed bel ow the collecting and m xi ng trough 24 and m xi ng chanber 30.
The plate 50 has a | arge nunber of apertures therein (only sone of which
are shown for sake of clarity). A bubble cap enbly 60 is nounted under
the plate 50 to receive liquid and gas fromthe perforated collector plate
and distribute the liquid and gas mi xture across the underlying catal yst
-10 - What is clainmed is: 1. A distributor assenbly for a catalytic
reactor including a cylindrical sidewall, two or nore catal yst beds, and
means+<nmounted to said reactor sidewall for supporting the catalyst beds in
vertically superinposed relation to each other to permt liquid and gas to
flowfroma first catalyst bed to a second catal yst bed, the distributor
assenbly being nounted within the reactor between said first and second

cat al yst beds, said distributor ass annul ar trough for
collecting liquid flow ng down aid first cata d, a box shape
m xi ng chanmber di sposggl centy, wift hi n sai d troughjffan ing an inlet
for receiving liquid €l | egfelynjsdid trough, said [ x{ng er
including a partially f dricayub ffle that ext fyodra s nd wal | of
said inlet passageway und a poift __an out | ¥t of‘d-rrectl liquid
and gas fromsaid cha r tomargk%al gg\qatalys bed, said b | e
termnating at a do rean1qu por tif on th fOxns a co1stricggﬁ p ageway
with a - /. é N N
~
/ I
] =l
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I
] ] gah
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\ - lh | =
N\
\\
\\\\ /
o N
s S
S et N
N S| g
\_/

SUBSTITUTE SHEET (RULE 26)



proxi mal side wall of the m xing chanber, to thereby inpart a turbul ent
flow pattern as the liquid and gas flows downstream of said baffle, and a

di vider wall traversing said trough adjacent to said inlet to cause liquid
collected in i gh to circulate through said trough aro

substanti al pi@?ﬁgﬁh§¥ said chanber prior to reaching said in#gﬁn?ﬁm%?ﬁer
to ensure mxing of liquid fromall zones of said first catal yst bed. 2.

The distributor assenbly of claim1l, wherein said m xing chanber has a
singte inlet, and said distributor assenbl y sincl udes a single divider wall
adj acent to said inlet, whereby said divider”wall causes the liquid to
circulate in said trough around substantially all of said m xing chanber
prior to reaching said single inlet. 3. The di stributor assenbly of claim
2, wherein said m xing chanber includes side walls which formthe inner
wal | *sof said trough, said inlet is contiguous with a side wall of the

m xi ng chanber, and said divider wall is integral with, and extends
outwardly from said side wall. 4. The distributor assenbly of claim 3,
wherein said m xing chanber inlet cemprises an inlet passageway which
converges in the direction of flow'Qf the |liquid and gas into the mxing
chanber, to thereby inpart a turbul e T ow SF

di stributor assenbly of claim 4, £

wall and a bottamwall, said m xi n& X
W thin said bottomwall, and gai ¥ \Wway is TN\yrned between a side
wal | of said m xing chanber $0% e g at conveyges toward said

side wall in the direction of IO [ and gas \nto the m xing
chanber, to thereby inpart a rdg . g Nsai d m xi ng
chanber. 6.  The distribudr RRSEHDI Yy gl A\ wherei "{sai d mixing

chanber has a rectangul ar
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o 11- 7. The distributor assenmbly of claim6, further c@pm,sl rm—;;qg_ench

‘gas I.nj ection p ' I ng quench gas into get aid
mixi ng chamber lmmm "nggml nlet formed therein --’V id
m xi ng chanber outlet.L n 8 distri but or assenbl y in
said m xi ng chanber includes a bottom sai d outl ﬂm.nmm,c]e tirally
within said bottomwall of said mxing anber and s fges an
inlet passageway that is tangential to said out | et, tio? oy pgeey la
rotating flow pattern within said mXxing chanber. 9. ..'aul rOtoT

assenbly of claim8, wherein said inlet passageway is forned between a side
wal | of th‘éhﬂtxiﬁgclzﬂbm%rl%nd an inner wall termnating at the periphery
of said outlet, and said.divider wall is integral with and extends
outwardly from said side wall formng said inl et passageway 10. The

di stributqr aassghRbioPssérhil Bri ca M}ﬁ%?&d& o?‘?d c'al ew%ﬁ' d & hidre
passageway CoRyel 9&%&1{; éﬁn& 5 %g
oat co H}I%d

i nl et passage
as it enters 34

to claiml0, 7’#)‘; r?%é%\gw({%égg El g?dif Ytﬁéfss 3}88%"5"&%

cylindri cal <afalyst istribytor mpns g an

pzls sageway su PP’B{IH JT‘W foreg ?"F‘Bﬁ igyyd g%"ﬂ‘gldﬁf"’ét “1?‘ f"’ﬁ@t ¥ shape

assenbly of cMiXing shanjhsedisposed eantratiewithinsyid toughend hanigeen @l%taf?raawmahm in

vertical |y sugeldcteddnsaid trengh, saidmixingchamber ineluding s partielly eylipdrioal bafilebats

sai d trough amstesds fiormaxécogd wiall obsaid inmpmgawmyamummpgmonafah aytldt fort he

sanme pl ane, sdirectingliquid aod gasfeom bad chragnter thavandibdid sechad catalyst bed, saig bhaffld| y

bet ween t he cranatnatingars dovwdtresn endpottiogthahforiaes constrizted asfagewdowitlnaa si de

wal | of said mproging siieavallr thidaiking chantsls, tothdrsdicinpait ¥ tirbuledl Sbve patedn HARES.
liquid and gas flows downstream of said baffle, and a divider wall traversing said trough
adjacent to said inlet to cause liquid collected in said trough to circulate through said trough
around a substantial portion of said chamber prior to reaching said inlet in order to ensure
mixing of liquid from all zones of said first catalyst bed.

2. The distributor assembly of claim 1, wherein said mixing chamber has a single inlet, and said
distributor assembly includes a single divider wall adjacent to said inlet, whereby said
divider wall causes the liquid to circulate in said trough around substantially all of said
mixing chamber prior to reaching said single inlet.

3.  The distributor assembly of claim 2, wherein said mixing chamber includes side walls which
form the inner wall of said trough, said inlet is contiguous with a side wall of the mixing
chamber, and said divider wall is integral with, and extends outwardly from, said side wall.

4.  The distributor assembly of claim 3, wherein said mixing chamber inlet comprises an inlet
passageway which converges in the direction of flow of the liquid and gas into the mixing
chamber, to thereby impart a turbulet flow downstream thereof.

S.  The distributor assembly of claim 4, wherein said mixing chamber includes a top wall and a
bottom wall, said mixing chamber outlet is formed centrally within said bottom wall, and
said inlet passageway is formed between a side wall of said mixing chamber and an inner
wall that converges toward said side wall in the direction of flow of the liquid and gas into
the mixing chamber, to thereby impart a.rotating flow pattern within said mixing chamber.

6.  The distributor assembly of claim 5, wherein said mixing chamber has a rectangular box
shape, said baffle is semi-cylindrical.
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9.  The distributor assembly of claim 8, wherein said inlet passageway is formed between a side

wall of the mixing chamber and an inner wall terminating at the periphery of said outlet, and
said divider wall is integral with and extends outwardly from said side wall forming said
inlet passageway.

10. The distributor assembly of claim 9, wherein said inner wall of said inlet passageway
converges toward said side wall of the chamber forming said inlet passageway, to thereby
impart a turbulent flow pattern to the liquid as it enters said mixing chamber.

11. The distributor assembly according to claim 10, wherein said mixing chamber further
includes a partially cylindrical baffle that extends from said inner wall of the inlet
passageway surrounding a portion of said inlet.

12. The distributor assembly of claim 1, wherein said means for supporting the catalyst beds in
vertically superimposed relation to each other includes a pair of beams, said trough and said
mixing chamber having bottom walls that lay in the same plane, said mixing chamber having
side walls that project upwardly between the cross beams, and said mixing chamber inlet is
formed in a side wall of said mixing chamber that extends transversely of said cross beams.

13. The distributor assembly of claim 12, wherein said divider wall is integral with and projects
outwardly a side wall of the mixing chamber that extends longltudmally of said mixing
chamber. .

14. The distributor assembly of claim 13, wherein said outlet is formed in the center of the
bottom wall of the mixing chamber, and said mixing chamber inlet comprises a passageway
that is tangential to said outlet, to thereby impart a rotating flow pattern within the mixing
chamber.
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a divider wall traversing said trough, and an outlet in said trough adjacent to said divider

wall, and means downstream of said outlet for collecting and directing the flow of said
liguid to said second catalyst bed inlet, whereby liquid collected in said trough circulates
through said trough prior to reaching said outlet, and wherein said means downstream of
said outlet for collecting and directing the flow of said liquid to said second catalyst bed
includes a box shape mixing chamber disposed centrally within said trough and having an
inlet passageway for receiving liquid from said trough outlet, said mixing chamber including
side walls which form the inner wall of said trough, said mixing chamber includes a partially
cylindrical baffle that extends from a side wall of said trough, said trough outlet being
formed in a side wall of the mixing chamber, said mixing chamber inlet passageway
converges in the direction of flow of the liquid and gas into the mixing chamber, to thereby
impart a turbulent flow downstream thereof.

17. The distributor assembly of claim 16, wherein said trough has a single outlet, and said
distributor assembly includes a single divider wall adjacent to said outlet, whereby said
divider wall causes the liquid to circulate through substantially all of said trough prior to
reaching said single outlet.

18. The distributor assembly of claim 17, wherein said mixing chamber further includes a top
wall and a bottom wall, said mixing chamber outlet is formed centrally within said bottom
wall, and said inlet passageway is formed contiguous with a side wall of said mixing
chamber and at its opposite side by an inner wall that converges toward said side wall in the
direction of flow of the llquld and gas into the mixing chamber, to thereby impart a rotating
flow pattern within said mixing chamber.
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the liquid raining down from the catalyst bed, Turbulent and spiraling flow pattemns generated within the chamber further mix the liquid
and gas and entrain quench gas in the liquid and gas stream. .




20. The distributor assenbly of clains 16, 17, 18 or 19, wherein said

m xi ng chanber further includes a top wall and a bottomwall, said m xing
chanber outlet is forned centrally within said bottomwall, -and said inlet
“passageway is formed contiguous - with a side wall ofsaid 30 m Xi ng
"chanber and at its opposite side by an inner wall that converges toward
said side wall in the direction of flow of the liquid and gas into the

m xi ng chanmber, to thereby inpart a rotating flow pattern within said

m xi ng chanber.
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